This paper seeks to provide an initial theoretical grounding to assess a practical project: a new software application that attempts to be a beneficial resource in the field of Indigenous representation. As a starting point, we are concerned to provide a theoretical ground for considering the inherited and shifting spaces of Indigenous media representation. To this end, this paper reconsiders the strengths and weaknesses of debates surrounding the 'Indigenous public sphere'. This is used as grounds for critically understanding the relations that constitute this field. Following this, we consider how a more materialist approach to publics might enable a productive reconceptualization, and in particular how digital media initiatives and shifting news markets may be contributing to change. Finally, drawing on this model, we outline both the 'Wakul app' project, and how this framework might inform an assessment of its impact.
Introduction
Critical work that has focussed on news media representations of Indigenous people and issues has focused on a number of profound shortcomings. Across numerous studies, it has been found that Indigenous people are positioned as a 'problem population'. Issues facing Indigenous communities have relied on a narrow range of frames and voices, and discourses of deficit and blame. While such findings should not be dismissed, there is a risk that critical perspectives might, albeit inadvertently, tend to position issues facing Indigenous people as unchanging and intractable, by positioning the field of representation as overly static (Cottle 2000: 9) . In recent years digital transformations have precipitated 'crises' within, and reconfigurations of, mass media markets that have resulted in both new players and altered relations with audience-users (Simons 2013; Lewis 2012) . At the same time, the rise of networked ICTs and social media platforms have provided new opportunities for both 'mass self-communication' (Castells 2009 ) through peer-to-peer networks, and for collective, networked media initiatives that leverage off the popularity and affordances of platforms such as Twitter and Facebook. As numerous studies have noted, Indigenous Australians have been strong adopters of new digital media communication technologies, leading to a proliferation of Indigenous voices online (Carlson and Frazer, 2015; McNair Ingenuity Research 2014; Waller et al 2015 , Sweet et al 2013 Lumby 2011) . More Indigenous people now choose to be informed about the issues and events that affect them via digital media channels and sources, and may bypass more traditional media outlets altogether. Such adoption, as we discuss below, has also contributed to a proliferation of Indigenous news outlets that are now covering issues and events that previously were not reported at all by the mainstream media.
In light of such transformation, it is timely to reconsider extant conceptualisations of the space of Indigenous media representation. To this end, we begin this article by reconsidering the concept of the 'Indigenous public sphere'. As we go on to discuss, this has previously been elaborated in two distinct and contrasting ways. On one hand, the Indigenous public sphere is positioned as a space of Indigenous media production that is separate from, and provides a significant critical counterpoint to, mass media produced by non-Indigenous individuals and organisations. In this conception, the Indigenous public sphere acts as a 'counter-public' that is distinct from and significantly contests the ways in which Indigenous people and issues are reported and discussed in 'mainstream media'. On the other hand, the Indigenous public sphere has also been positioned as a wider sphere of representation, where patterned but heterogeneous ideas and images of Indigeneity are produced and circulated across a broader (usually national) space by both Indigenous and non-Indigenous actors. By contrasting the work of Hartley and McKee (2000) and Meadows (2005) , we begin this article by critically comparing and contrasting these traditions. In doing so, we not only consider their respective strengths and possible weaknesses, but also how both share a tendency to conceptualise the public sphere as a space of dialogue and speech. While this usefully foregrounds issues of voice and representation, we argue that it can tend to problematically underplay more prosaic, material processes and practices through which publics are 'made' (Latour, 2005) . By adopting a materialist focus that draws on the tenets of Actor Network Theory (ANT), we move to consider the potential contribution of a particular media intervention, the Wakul app, that seeks to use digital media affordances to improve Indigenous media access and representation.
Reconsidering the Indigenous Public Sphere
In an overview of research on representations of Indigenous people and issues, McCallum and Waller (2017, forthcoming) note that the majority of research tended to mount (or provide evidence to support) a critique of 'media racism'. Such work has focused critically and analytically on how media coverage and reporting practices serve to sustain racist ideologies, and has repeatedly found that routine journalism practices result in portrayals of Indigenous people and issues as a source of conflict, blame and deficit (Due and Riggs, 2011; Meadows, 2001; Brough, 1999; Ewart, 1997; Jakubowicz, 1994; Cunneen, 1992) . Such representations contribute to an environment that produces negative social and health outcomes for Indigenous people, both directly and in their contribution to the process of developing and implementing policy (Stoneham et al 2014 , McCallum 2011 , Paradies et al 2008 . In summarising the findings of a wide range of relevant studies, McCallum and Waller conclude: …news reporting overwhelmingly represents Indigenous Australians as a source of societal risk and as problematic for the mainstream; Indigenous policy is generally only of interest when it meets a narrow range of news values -most importantly conflict and proximity to political elites; and the media construct Indigeneity as deviance and privilege news values of conflict and otherness (McCallum and Waller 2017, forthcoming) .
While the concept of an 'Indigenous public sphere' does not necessarily exclude such critical perspectives, it nevertheless stands in partial contrast to them. Work that focuses on media racism tends to critique the role of mainstream media as perpetuating power relations underpinned by racial inequality. The model of the public sphere, by contrast, tends to be mobilized as a (implicitly or explicitly) normative concept, and a (actual or potential) space of inclusive, democratic debate. In his celebrated (and much critiqued) account of the bourgeois public sphere and its subsequent structural transformation, Habermas (1989) presented the public sphere as both a basis for describing actual spaces of public debate and simultaneously as a normative critical ideal. This conflation has been strongly criticised for its tendency to result in an overly idealised account, that underplays the degree to which mechanisms of exclusion, as well as principles of inclusion, structured to bourgeois public sphere (see Thompson 1995; Fraser 1992; Eley 1992) . Nevertheless, the Indigenous public sphere inherits a tendency to position the public sphere simultaneously as an actual space of communication (the actually existing public sphere) and as something that refers to an ideal or aspirational model of democratic communication.
The use of the public sphere approach as an alternative to critiques of media racism is most strongly articulated by Hartley and McKee (2000) , who announce that their project is 'an attempt to re-theorize the field' that stands in contrast to 'previous work [that] has often concentrated on finding examples of racist or 'negative' coverage ' (2000: 1) . In contrast to such 'negative' findings, Hartley and McKee present a more optimistic perspective, in which the Indigenous public sphere is presented as moving increasingly towards a more 'dialogic' model. In this model, the public sphere is conceived as a space that does not simply reflect 'the public' as an externally existing population. Rather, by enabling the formation and exchange of 'public opinion' and 'public imagery', it is through the public sphere of media representations that conceptions of collective identity, and the role played by Indigeneity within it, are negotiated by Indigenous and non-Indigenous Australia. The 'Indigenous public sphere', in this definition, does not refer solely to the space of news, but rather to the entire semiotic space in which images and conceptions of Indigeneity are produced and circulated through various (non-Indigenous and Indigenous) media. The Indigenous public sphere is thus also not entirely, or even primarily, the preserve of Indigenous participants. Indeed, Hartley and McKee comment that "[t] hus far, the Indigenous public sphere has hardly been under the control of Indigenous people" (2000: 6). Nevertheless, they strongly emphasise that Indigenous people are "far from passive recipients of media representations", for they "are themselves media producers, and are active participants in the processes of media production, dissemination, regulation, reception and innovation" (2000: 6).
This framework draws on and reproduces aspects of Hartley's earlier theorisation of the feminist public sphere (Hartley 1996) , in which he emphasised the degree to which feminist publics not only create their own 'counter-public' spaces of dialogue, but have successfully sought to both challenge and gain access to the wider public sphere, such that the latter both represents and contributes to the negotiation of a feminist identity politics. Hartley explicitly notes that a feminist public sphere and a broader public sphere are, at least in part, mutually constitutive (Hartley 1996: 69) . Building on this, Hartley and McKee (2000) point out that Indigenous people are not mere passive recipients of representation, but active and effective participants in media production, and that this contributes to the public contestation of notions of Indigeneity. This is an important point, and one that is increasingly relevant in light of the dramatic and effective take-up and mobilisation of digital platforms by Indigenous media activists.
Nevertheless, the utility of Hartley and McKee's model is compromised by an overly idealised set of claims regarding the 'dialogic' space of the public sphere. In conceiving this space as dialogic, Hartley and McKee draw on anthropologist Fred Myers's analysis of Pintupi meetings as being geared primarily toward the achievement of consensus, and assert that media increasingly play a similar role, as a means via which understanding of Indigeneity is increasingly developed and contributory to collective Indigenous and non-Indigenous identity (2000: 83) . Here, the conception of 'dialogue' is underpinned by a claim that media are increasingly moving towards a progressive and inclusive public sphere: an 'evolutionary' process they view as inherent to a 'logic of democratic equivalence'. Hartley has argued elsewhere this logic is inherent to modernity, and progressively fulfilled in the shift toward a 'postmodern' commercial media environment (Hartley 1996 (Hartley , 1999 . This also forms the foundation of Hartley and McKee's theorisation and reading of the 'Indigenous public sphere': Political institutions are evolving in which commercial organizations are taking responsibility for democratic practice. Public participation is much higher and more enthusiastic in 'commercial democracy' than in the formal mechanics of representative politics (Hartley and McKee 2000, p4) . This reading has several problems. Firstly, as McCallum and Waller argue, it is not supported by Hartley and McKee's own analysis of media materials, which provides 'as much evidence for the dominance in media reporting of discourses of 'correction and protection' of Indigenous people as it does for the celebratory outlook for Indigenous self-expression ' (2017, in press ). Such a contradiction can be resolved, in circular fashion, by simply referring back to the premise of evolutionary modernity, such that the evidence is presented as a remnant product Reassembling the Indigenous Public Sphere of a prior modernist regime of news that has yet to be fully expunged (Hartley and McKee 2000: 207) . Secondly, Hartley and McKee's approach discounts critical consideration of the legacies of colonial racism and its contemporary manifestations, as such legacies are apparently on the way to being overcome by modernity's inherent teleo-logic. It also discounts consideration of how political and (particularly) commercial influences might contribute to the reproduction of discourses of Indigeneity and Indigenous issues as inherently and inevitably problematic and intractable, in ways that limit rather than enable engagement with Indigenous voices (Fforde et al 2013 , Brough 1999 . Thirdly, the 'evolutionary' model proposed not only overrides the need to support arguments by reference to evidence, but also undermines the need for intervention, or political struggle. The Indigenous public sphere is already established, and insofar as it is currently inadequate, such issues will be resolved both through a 'logic of democratic equivalence'. Ultimately, what is presented as an historical process is, in reality, a rather ahistorical (and entirely theoretical) set of claims that provide a ground for an asserted narrative of progress toward a dialogic, egalitarian ideal.
For Michael Meadows (2005) , by contrast, the Indigenous public sphere is conceived as a space that derives from a lack of adequate representation in mainstream media, such that "many Indigenous people are turning their backs on mainstream media and engaging in their own forms of cultural production" (2005: 37). In contrast to Hartley and McKee's claims regarding an increasingly representative Indigenous public sphere that emerges through 'dialogue' between Indigenous and non-Indigenous Australia, Meadows proposes a conception of Indigenous public spheres as cultural sites for specifically Indigenous identities and voices to engage in dialogues that support the maintenance and expression of specific identities, and provide vehicles through which problematic representation in mainstream media can be contested:
[R]ather than adopting the idea of a single, all-encompassing public sphere, we should think in terms of a series, of the existence of parallel and overlapping public spheresspaces where participants with similar cultural backgrounds engage in activities of importance to them…Although they develop in close proximity to -and with a great deal of influence from -mainstream society, they should be seen as discrete formations that exist in a unique context as the product of contestation with the mainstream public sphere' (Meadows 2005: 37-38 ; emphasis added) While Meadows's definition of the Indigenous public sphere does not absolutely contradict that of Hartley and McKee, it is nevertheless markedly different. As noted above, Hartley and McKee refer to definitions of Indigeneity being produced and circulated between Indigenous and non-Indigenous media spaces, particularly as the latter facilitate spaces for inclusive and egalitarian 'dialogue'. Meadows, on the other hand, conceives the Indigenous public sphere as, vitally, both distinct from and a product of contest with the mainstream. It is conceived as a space of identity and position formation that allows participants 'to formulate their own discursive styles and formulate their own positions that are then brought to the wider public sphere ' (2005: 38) . For Meadows, Indigenous public spheres exist as resistant responses to the inadequacies of mainstream media representation that he has elsewhere documented (Meadows 2001) , as well as mechanisms for the persistence of Indigenous self-determination through communicative practices.
In contrast to Hartley and McKee, Meadows's model is more attentive to the ways in which representations of Indigeneity are structured by historical and contemporary disparities of power. Arguably, however, Meadows's claim that Indigenous public spheres can exist as 'discrete formations' despite the influence of mainstream society nevertheless presents an overly idealised model for understanding cultural 'resistance'. Folker Hanusch has suggested that 'Indigenous media are almost always a response to the dominant culture's media treatment of Indigenous people ' (2013, 953) . If this statement exaggerates the point, it nevertheless calls for recognition of how discussions of Indigenous identities and issues are often structured by, as well as resistant to, the limiting terms of non-Indigenous discourses, debates and representations. This is to say that, in both their direct exposure to mainstream media discourses and through the indirect influence these exert on wider public debates and Reassembling the Indigenous Public Sphere public policy, Indigenous people are subject to (as well as being subjects who produce) various cultural discourses and texts that provide (variable) resources for understanding Indigenous identities, issues and concerns. In this respect, although Meadows's emphasis on the agency of Indigenous people and the degree to which Indigenous media practices embody cultural selfdetermination is important, the characterisation of Indigenous public spheres as 'discrete formations' may be overly idealised.
Arguably, too, both accounts are 'idealised' in another sense, insofar as the adoption of the public sphere discourse itself tends, by implication, to position the problem of representation through an image of speech and dialogue, centring on the Indigenous and non-Indigenous participants themselves (although, it should be acknowledged, Meadows's wider focus on community media as resources that facilitate speech goes beyond this). One consequence of this is a continued tendency to approach 'publics' as either a body of people and/or as a range of representations, without further consideration of the broader relations in which both people and representations are implicated. This, it may be argued, is in part a legacy of the adoption of the Habermasian concept of the public sphere, in which the 'space' of media tends to be metaphorically positioned as an expanded version of eighteenth century coffee houses and salons. To counter this tendency, in the next section we focus on the more materialist approach to public representation suggested by Bruno Latour's conception of 'making things public ' (2005) , and how this has been suggestively taken up by recent media scholarship that focuses on public representation as produced by, and implicated in, a broader field of relationships.
Public Assemblages
Recent work concerned to develop an expanded horizon for understanding and analysing publics has been informed by the take-up of Actor Network Theory (ANT) (Hawkins 2013 , Anderson 2013 , Anderson and Kreiss 2013 . Rather than focus simply on human actors and what they say (or, alternatively, political-economic structures and what they do), ANT analyses draw on a wider consideration of how publics are formed and facilitated through the dynamic relations between a wide array of material 'things'. This approach is broader than seeing 'media' as mere secondary conduits for 'speech' or economic and political 'power'. It focuses on how media provide a heading for a complex and dynamic assemblage of human and nonhuman things. This is to say that media, as they have historically existed and transformed, exist as a pluralistic network of institutions, practitioners, technologies, discourses, practices, formats and heterogeneous relationships (with media owners, advertisers, state funders, regulators, sources and users) that collectively influence its various forms at any given time, and over its history. As Anderson and Kreiss argue, understanding the nature of public life involves taking into account the ways in which such assemblages have been historically constructed and transformed through the interactions (to draw on Latour's terminology) of the various actors and actants that constitute them:
[T]o understand power and reform social institutions, and even uproot them, requires attention not just to theories of participation, deliberation and the public sphere, but the socio-technical engineering of democratic publics and the cultural presuppositions that guide it. (Anderson and Kreiss 2013: 380) This theoretical approach to understanding publics invites a potentially wide array of analytical approaches, ranging from a macro-level focus on the various relations that contribute to public-making, to micro-level consideration of the impacts of particular developments within this field of relations -such as, for example, shifts in legal and regulatory frameworks, or the impact of a particular media platform and its affordances. The important contribution it makes, however, is its reconnection of considerations of democratic communication (and the democratic shortcomings and inequalities that structure the field) with the material relations that structure it. Returning to public debates surrounding public representation of Indigenous people and issues, we can now consider the intersections and divergences of various cultural and material influences. These include the continued impact of news values that tend to focus on 'race' as a site of social conflict (Bell 1997) ; focus on and construct 'events'; and tend to preference the perspective of social authorities (particularly government sources) . It is also important to consider the particular influence of institutional goals and the degree to which outlets are structured by different forms of market appeal that result in distinct editorial positions and practices. In this respect, market dynamics, and the degree to which these facilitate and constrain the market strategies of particular actors and institutions, serve as forces that materially enable and constrain public life, alongside state initiatives such as investment in media content initiatives (public and community media) and content regulation.
Alongside such influences, the discursive practices of governmental and non-governmental sources, and the particular ways in which these work to create media agendas to further public and political agendas by appealing to media predilections, also play a constitutive role in shaping public agendas and representations. The representation of Indigenous Australia is also a matter of great interest to private actors that use public relations and sponsorship to further their interests and manage their reputations, as well as exert influence over the nature of policies relating to Indigenous Australia such as those on land use and land rights.
In addition to these political, economic and media influences, a range of broader factors serves as material influences on representation. Such questions take us beyond theoretical debates surrounding representation and the degree to which media support a 'genuine' public sphere, which is the point. Ultimately, a consideration of public discourse must consider how speech, representation and dialogue are facilitated and constrained by the relations that make "public(s)" and how they are constituted through them. In his case study analysis of the changing nature of news production and news products in the Philadelphia region, Anderson (2013) has referred to the relationship between 'assemblages' of material relationships, and the shifting 'ecologies' of news institutions and practices. Consideration of how such assemblages and ecologies contribute to 'public-making' does not negate a consideration of questions such as 'who speaks?' and 'who is heard?'. Rather, it is to focus on how such issues are imbricated in a particular, historical and mutable set of relationships. Having provided this brief overview of this field of relationships as it relates to Indigenous representation, we turn now to consider some recent work that has considered the role that the emergence of digital platforms has contributed to it.
Media Ecologies and the Problem of Listening
In the context of Indigenous representation in Australia, the problem of understanding the implications of networked digital media platforms for voice and listening has been taken up by the recent work of Dreher, McCallum and Waller (2016) , which focuses on how the shifting media landscape provides opportunities for Indigenous people to gain a voice in policy debates. They also look at whether such opportunities enable actual political participation, and what potential constraints might limit opportunities for such voices to be heard (2016: 25 (2011), who makes a distinction between a 'minimalist' definition of participation centred on access to infrastructures of media production and dissemination, and a 'maximalist' definition which refers to participation in processes of political decision-making. Previous work focused on Indigenous policy found that policymaking practices were, to a large extent, 'mediatised': that is, were increasingly targeted towards, and responsive to, the agendas, logics and routines of mainstream media outlets , Waller 2013 . One consequence of this, following Carpentier's model, is that whether Indigenous participation is 'minimalist' or 'maximalist' depends to a large degree on how far a wide range of Indigenous voices gain access to mainstream media. This, as Dreher, McCallum and Waller note, is consistent with a conceptual shift in recent years from focusing on a politics of voice and who has opportunities to speak, to the problem of 'listening', which centres on the equally, if not more crucial, problem of which voices are heard in mediatised policy debates. This, they argue, 'shifts some of the focus and responsibility for democratic outcomes from marginalized voices and onto the conventions, institutions and practices that shape who and what can be heard in an increasingly mediatized policy-making environment' (Dreher, McCallum and Waller 2016: 28) .
In addressing the problem of how far maximalist political participation (policy influence) has been enhanced by the emergence of participatory media, their findings are mixed. If such influence is to be achieved, it relies on how far mainstream media serve to 'amplify' a range of Indigenous perspectives and concerns, as opposed to a narrow range of established, dominant Indigenous voices in discussions of events and issues, and in the establishment of media agendas.
To a large extent, it remains the case that mainstream media act as a constraint on the capacity for Indigenous voices to be heard, as they tend to continue to focus on a narrow range of Liddle then reported on the findings of its poll on the IndigenousX website and distributed the story via the @IndigenousX Twitter account. The question of which poll was more accurately representative was less significant than the effect of the intervention by @IndigenousX. Because these disparate polls highlighted newsworthy aspects of conflict and controversy, and appealed to the established media interest in reporting on quantitative measures of public opinion, this poll soon became a news story that was amplified by a range of traditional and non-traditional outlets, including independent news website New Matilda, the Guardian Australia and the more mainstream ABC radio. In so doing, the intervention opened a space for constitutional recognition to be rendered as a matter of public controversy and debate, thus temporarily creating media space for a wider range of voices and perspectives to gain representation.
What is particularly useful about Dreher, McCallum and Waller's framework is that it enables consideration of how both enabling potentials and constraints on participation are linked to an abiding, but also changing, media ecology. This media ecology shapes, and is shaped by, shifting technological, institutional and political relationships. These relationships represent an inherited historical and contemporary assemblage that gives rise to forms of patterned representation, persistent inequalities of access, and presents continued structural constraints on the capacity for a wide range of Indigenous voices to be amplified and heard. At the same time, transformations in these relationships, with the emergence of new players and infrastructures, may serve to disrupt and potentially to transform these relationships. This may, on particular occasions and/or over time, work to reconfigure these relationships in ways that may enable such constraints to be, at least partially, overcome.
Wakul App: Facilitating Political Participation Through Amplification
As outlined above, the problem of 'voice', 'listening' and 'participation' relates not only to a willingness for media outlets to host Indigenous voices and to listen to and amplify existing perspectives, but to how relatively limited or enhanced infrastructures of voice and listening are produced by technologically, institutionally and politically structured relationships through which processes of 'public representation' occur. Over the last decade, there have been two major developments that, while not entirely restructuring the field, have nevertheless contributed to a certain restructuring of those relationships. The first of these is the emergence of new institutional actors that have served to challenge and, at least partially, transform the space of Indigenous representation. These have included new social media platforms and businesses, such as Facebook and Twitter, and new media players such as Guardian Australia. Social media platforms have enabled an augmentation of the space of community media representation, through the provision of new infrastructures for the hosting and dissemination of voice, while new media players have sought to include distinctive forms of Indigenous representation as part of their editorial and market strategies. The second development,
Australasian Journal of Information Systems
Reassembling the Indigenous Public Sphere related to the first, is a proliferation of Indigenous media initiatives that have taken up and used new platforms to produce representations, have used digital platforms to network Indigenous voices (both through social media initiatives such as @IndigenousX and digital broadcast media such as NITV), and have used such platforms to gain increased exposure in mainstream media. In both cases, the emergence of digital networked communication tools and infrastructures has been vital to these developments.
As we have seen, however, how far such developments produce 'maximal' levels of participation is dependent on how they interrelate with other aspects of an existing network of relationships. The simple existence of digital tools and platforms and new media initiatives does not, for example, result in a wholesale transformation in 'news values' that structure mainstream news. Nor does it automatically follow that the potential of digital communication platforms to provide mainstream journalists with access to a wider range of sources means that they will access them, or even know about them. Journalists working to deadlines are usually time poor, which contributes to a tendency to rely on and reproduce already-existing story frames and established, easily accessed sources. Such factors both condition and delimit the potential for new developments to exert a transformative influence. Bearing this in mind, the Centre for Advancing Journalism (CAJ) at the University of Melbourne has developed a piece of infrastructure that seeks to make a modest intervention into this network of relationships.
The genesis of this intervention began with the collation of a preliminary dataset of 150 Indigenous news sources with a view to amplifying their output to infiltrate Australia's dominant media systems, following the successful example of @IndigenousX. This dataset includes well-established legacy print media and broadcast entities, and also new digitallyenabled media, including social media channels that are breaking news and distributing original content across diverse geographic locations and demographics. This collation was part of a larger Civic Impact of Journalism project which aimed to provide empirical evidence on the impact of journalism in Australia, and how this is changing (Simons, et al 2015) . In this context, the construction of the database was preliminary work for a case-study based examination of the degree to which these developments in the field were allowing new forms of Indigenous media participation, and the implications of this for civic impact, particularly on policy processes. The methodology for the broader civic impact campaign conceives of 'impact' as a generic term, incorporating both reach and engagement, but going beyond those ideas to encompass the reactions of institutional players, including governments and policy makers, and also how users are applying news and information in their personal and civic lives (Simons et al 2015 , Clark 2010 . The preliminary dataset, and the amount of Indigenous media participation that quickly became apparent, exposed the need for a more advanced methodology to collecting data for such a diverse range of news sources, and the potential to create a valuable public resource.
As noted above, for the potential impact of Indigenous use of new media to be maximized, amplification is key (McCallum and Waller 2015) . Yet, as with the challenges faced by news media more broadly, Indigenous outlets are adversely affected by audience fragmentation which makes it harder to gather a large audience for any one piece of media content (Simons 2010 , Simons 2013 , Given 2003 . The challenge faced by Indigenous news media is to find a 'centralised' or 'aggregated' audience, and also 'bridge' Indigenous perspectives and stories into mainstream news media more directly -in order to achieve the amplification of its intervention, on which maximalist participation in terms of impact and influence relies. With this challenge in mind, in 2016 CAJ began to develop a prototype system designed to facilitate the amplification of First Nations voices and improve representation both within the connected counter-public of Indigenous public spheres and the broader mainstream public sphere. The Wakul App (meaning 'One' in traditional Gathang language) is an advanced piece of software infrastructure principally tailored to the needs of connecting Indigenous communities through the technology they are using. The design of Wakul App has been implemented using a spiral development process, which enables us to keep Indigenous advisors engaged in the system design throughout the development period. This consultative approach will continue in future stages of development and has informed our decision to release the source code under an open There are two key components to the Wakul App: a data layer and the mobile application. The data layer stores rich and fine-grained data of Indigenous news outlets, news content and social media content and uses a combination of different database management systems to cater for different user needs. The result is a document-oriented and heterogeneous archive of news outlets. Each news source is attributed with unique geospatial data, such as: broadcast reach of radio stations; circulation area of print media; and analyses of location-enabled social networks. This geospatial data can then be combined with aggregated census statistics enabling, for example, the ability to determine which specific issues are affecting searchrelevant Indigenous communities and how far such issues are receiving attention in local, regional or national media. In addition, through a process known as 'Twitter harvesting', the Wakul app can provide data for social network source and sentiment analysis.
Wakul App allows users, communities, researchers, the media and the broader public to meaningfully interact with the collected data. The app contains a rich feature set including news feeds, a First Nations interactive map and a news source directory. The news feed updates with local stories as the user seeks information on geographic locations. The news feed also highlights trending topics within Indigenous networks, determined via real-time analysis of news articles and social media activity. The emphasis of the algorithm is placed on discovering what issues matter to Indigenous users and communities rather than what is being distributed by mainstream media outlets. A directory of the Indigenous news outlets is also accessible, enabling users to retrieve the details and contact information, promoting direct communication between Indigenous users and the wider media. CAJ is currently in discussion with media organisations about ways in which the Wakul App can be used within the news industry to amplify Indigenous perspectives and improve representation. These might include allowing mainstream journalists to "spot" issues being discussed by Indigenous Australians, assisting editorial executives to identify and recruit Indigenous citizen-activists and promising journalists, and/or allowing the production of an aggregated page of Indigenous news and views, to be hosted on a mainstream news media website.
In developing the Wakul App, our concerns are twofold. Firstly, and most directly, the project is informed by the CAJ mission of 'advancing journalism' by addressing an area of identified need. As discussed above, a common finding of work addressing Indigenous media representation is that a relatively narrow range of stories is linked to the dominance of selected, established voices in mainstream media. In recent years, however, transformations in media technologies and markets have facilitated new initiatives within the actor networks through which Indigenous public representation occurs. In light of this, the Wakul App provides a tool via which a trend toward amplifying voice via digital networks might be furthered through the networked tracking and aggregation of Indigenous debates. It will also, importantly, provide a tool through which non-Indigenous users, including professional journalists, can gain a closer understanding of Indigenous concerns and debates, as well as identify and potentially access actors that are articulating such concerns. Secondly, we are concerned to understand the impact of this initiative, by understanding how the Wakul App interfaces with, and intervenes in, the field of relationships in which it is taken up and used. In approaching this problem, however, we are both concerned to avoid a simplistic technological determinism, and mindful of the problems of 'effects' approaches. Furthermore, we do not assume that diagnoses of a failure to 'listen' in mainstream media are likely to be resolved by the development of an app. For example, while the Wakul App may assist time-pressed journalists in efficiently tracking Indigenous debates and in identifying a wider range of voices, the tendency among journalists to rely on a narrow range of sources does not stem only from a lack of access to other voices. Rather, as this paper has suggested, to consider the agential power exerted by the Wakul App as one thing within a wider network, it is necessary to consider this in relation to an existing and shifting field of relations, and the wider range of agencies that constitute the field of Indigenous representation. 
Conclusion
This article has sought to provide a reconsideration, and ultimately a reconceptualization, of framings of Indigenous media representation. To this end, it identified two distinct, and largely contrasting, approaches. On one hand, Hartley and McKee's model of the Indigenous public sphere as a product of all representations (Indigenous and non-Indigenous) was considered. A strength of this model is that it enables consideration of not only how Indigenous discussions and debates were shaped by a wider public sphere, but also the significant role played by Indigenous voices in this broader space. A weakness, however, was that a framing of the public sphere as a progressively inclusive 'dialogue' provided little basis for engaging with both how and why Indigenous voices continue to be largely marginalized in mainstream media debate, and representations of Indigenous people and issues continue to position both as sites of deficit and intractable problems. By contrast, Meadows approach defines the Indigenous public sphere as multiple, discrete sites of self-determining communication, through which Indigenous people exchange perspectives and maintain voice. These alternative spaces are seen as existing as resistant responses to the perceived inadequacies and injustices of mainstream media representation. While a particular strength of this model was its emphasis on self-determination and resistance, a potential shortcoming was that its model of discrete formations may overemphasise the degree to which sites and practices of Indigenous communication are entirely discrete -either from each other, or from the influence of wider processes of public representation. In addition, in both cases it was noted that an effect of the Habermasian model tended to reproduce a model of public representation as conversations writ large, a framing that tends by implication to exclude a wider consideration of the broader relations through which public representation occurs, and publics are thus 'made' on an ongoing basis.
An alternative approach, underpinned by ANT, focuses instead on the network of material (political) relations through which forms of public representation occur, and the effects for both representations of Indigenous Australia and the degree to which Indigenous voices are amplified. Here a review of recent work highlights how the digital initiatives both offer potentialities for increased amplification of Indigenous voices through their disrupting the settled nature of relations, but such potentials are also subject to constraint. 'Listening', we argue, is not simply a matter of altering the consciousness of journalists or of white Australia, but rather is a longer game that involves effecting transformations in an assemblage of relations that has been historically structured through inequalities of power, the violence of settlement, as well as Indigenous resistance and self-determination. While such a complex undertaking is unlikely to be radically affected by any 'magic bullet', our discussion of the Wakul App, as an initiative aiming to make a modest contribution to re-assemblage, is informed by our understandings that the existing relations that support public representation are products of history, albeit one that is deeply embedded in this public assemblage. Nevertheless, historically formed relations are subject to the effects of historical change, and we can therefore both expect and hope for their transformation.
